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e Financial innovations affect the macroeconomy

e 2007-08 US financial crisis most recent testimony of this fact

e Procyclical US household leverage as a key factor

e 1996-2006 strikes as decade when procyclicality arose

e Household leverage ratio rose from about 0.64 to about 0.93!

e Contrasts with flat leverage during 1980-1995 period
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¢ 1996-2006 decade witnessed huge rise in housing prices index

e Leverage pattern possibly explained by:
- rise in housing prices perceived as reduction in default risk

- financial sector then willing to accomodate higher leverage

e Our paper:

studies how learning interacts with such financial innovation
e Model based on Kiyotaki-Moore (JPE,97), Iacoviello (AER,05)

¢ We add two new assumptions:
(¢) adaptive learning a la Evans-Honkaphoja

(27) procyclical leverage
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e Key parameter: elasticity of leverage w.r.t. housing price

e Main (preliminary) results show that economy’s response to

shocks under learning highly depends on leverage procyclicality

e (i) if leverage acyclical:
impact of TFP shocks slightly more persistent (compared to RE)
(¢27) if leverage procyclical:

impact of TFP shocks amplified and much more persistent

e Our results suggest that impact of learning under collateral con-

straints is magnified by leverage procyclicality
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e Literature about learning under collateral constraints:
- Geanakoplos (2009), Cao (2011) with procyclical leverage
- Adam, Marcet, Kuang (2011) with constant leverage

e Our paper complements literature by stressing how procyclical

leverage matters under learning in a full-fledged macro setting

e Road map:

1. Simple model with learning under procyclical leverage
2. Pseudo impulse response functions to TFP shock

3. Conclusion
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e Lenders (patient) and borrowers-producers (impatient)

e Lenders maximize

étl—JL [’;tl—O‘W
+b
1 — gJ, 1 — O'W

(X) ~
EY > 3t

s.t.
Ct+ Qi(Lt11 — Le) + Bey1 = (1 + Ry) By

e Borrowers have 3 < 5 and produce

Y; = AK{ L]
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o BOI'I'OWGI'S 1IMaxiilze
l—op
x QO tCt
EO > ﬁ
t=0 1 —o0 B

S.t.
Cr+ Kip1— (1 —0) Kt + Qe(Lyr1 — L) + (1 4+ Ry) Bt = By + Af(tOéL;gy

Ef01Qer1Li11) > Ef[(1 + Ryy1)Bry)

e Land in fixed supply:
L+ Ly = L
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e We assume that in the aggregate:

O =

Qt+1
Q*
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e We assume that in the aggregate:

Qt+1

O = O

e Above formulation captures in a simple way the fact that leverage

ratio may be elastic to housing prices
¢ 1996-2006 decade features ¢ > 0 (# € =~ 0 in 1980-96)

e However, regulation could also deliver ¢ < 0
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e Competitive learning equilibrium with credit constraints
e Unique steady-state where credit constraint binds when (G < B

e Linearized law of motion:

Xy = AX;_1 + BE X} + CEf X1 + Duy

e RE Minimal State Variable equilibrium:

Xt = MRgXt_l =+ QRgut

e Perceived Law of Motion has same form:

Xt = MXy;_ 1+ Guy

30



e Agent beliefs used to forecast :

B 1 Xe =My 1 Xy and B Xy = M Xy
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e Agent beliefs used to forecast :

B 1 Xe =My 1 Xy and B Xy = M Xy

e Beliefs updated every period using either constant-gain or recur-

sive least squares

2. Pseudo impulse response functions to TFP shock

e Question we ask:

what is the economy’s response to a TFP shock?



¢ Benchmark parameter values are as follows

Table 1. Parameter Values

6 58 B o vy d owopop p

0.64 0.99 0.95 0.35 0.05 0.025 1 1

2 0.95

35



¢ Benchmark parameter values are as follows

Table 1. Parameter Values

6 58 B o vy d owopop p

0.64 0.99 0.95 0.35 0.05 0.025 1 1

e Parameters left free for experiment:
- leverage elasticity ¢

- 1nitial beliefs when shock hits

2 0.95

36



¢ Benchmark parameter values are as follows

Table 1. Parameter Values

6 58 B o vy d owopop p

0.64 0.99 0.95 0.35 0.05 0.025 1 1 2 0.95

e Parameters left free for experiment:
- leverage elasticity ¢

- 1nitial beliefs when shock hits

e Model log-linearized around steady state:

37

learning dynamics differ from RE dynamics only if beliefs initially

not consistent with REE



e Suppose first that:
- leverage is acyclical (e = 0)
- beliefs underestimate VAR coefficients by 10%

- constant gain learning with parameter = 1/100
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e Suppose first that:
- leverage is acyclical (e = 0)
- beliefs underestimate VAR coefficients by 10%

- constant gain learning with parameter = 1/100
¢ Pseudo impulse responses to a 1% TFP shock

e In all figures below:
- red curves stand for learning
- blue curves stand for REE
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e Intuition for learning effect under acyclical leverage:

— learning enhances intertemporal substitution in consumption
— large initial reaction of investment in collateralized asset
— procyclical credit constraints relaxed

— more persistent effect on output
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e Intuition for learning effect under acyclical leverage:

— learning enhances intertemporal substitution in consumption
— large initial reaction of investment in collateralized asset
— procyclical credit constraints relaxed

— more persistent effect on output

e By and large, learning implies slightly larger persistence
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e Suppose now that:
- leverage is procyclical (e = 1)
- beliefs underestimate VAR coefficients by 10%

- constant gain learning with parameter = 1/100
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e Suppose now that:
- leverage is procyclical (e = 1)
- beliefs underestimate VAR coefficients by 10%

- constant gain learning with parameter = 1/100

e Learning under procyclical leverage has larger effect:
- hump-shaped response of output

- significantly larger persistence
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e In US data, ratio of % increase in leverage ratio to % increase in
Case-Shiller index (adjusted for inflation) is 0.6 over 1996-06

e Such value close to estimate of 0.5 in Philippon-Midrigan (2011)

e Important outcome:
households’ borrowing constraint relaxed due to combination of

price effect and leverage procyclicality
e With ¢ = 0.6 but 0 higher (e.g. = 0.79), similar results

¢ In contrast, setting ¢ = —2 (by regulation) would dampen output’s

respoinse
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4. Conclusion

¢ We show that learning has a larger impact under procyclical

leverage

e Asset price more volatile and more persistent

e F'uture research:

— micro-foundations needed!

— structural change: 0 vs ¢



	LevRatio.pdf
	Graph5
	Feuil1
	2009_06_LANDDATA_OFHEO
	updated_quart
	qLY
	bY




